In modern bony fishes (Teleostei) taste-buds are not confined to the mouth and tongue but in many species can spread over the whole anterior body region. In the rat FARBMAN (1965) considers only the dark cells to represent receptors, whereas in the rabbit (DE LORENZO, 1958) they are interpreted as supportive cells.
There is yet little information available on the fine structure of the taste-buds of fish. DESGRANGES (1965) WELSCH and STORCH (1969) have described in two catfish species four cell types, two of which, however, represent in all probability only precursor cells of two types of elongated receptor cells, both of which reach the apical surface of the integument, where they exhibit as surface specialization a few relatively thick microvilli.
The first type is characterized by abundant smooth membrane systems and clear cytoplasm, whereas the second type is relatively dense and contains widely distributed electron dense granules and bundles of filaments. Both cell-types are at their bases in synaptic contact with nerve endings.
In the present paper fine structural studies have been extended to various other bony fishes belonging to different families and occurring both in fresh and salt water.
Materials and Methods
Barbels of the following bony fishes were cut into small pieces and fixed in glutaraldehyde (3.5% in a phosphate buffer at pH 7.5). After postfixation in OsO4 (1%), the tissues were dehydrated in ethanol and embedded in araldite. Thin sections were stained for 5min with uranyl acetate (saturated solution in 70% methanol), and for further 5min with lead citrate. Electron microscopy was performed with a Zeiss Fig. 1 a- The centre of the bud is occupied by two very long cell types (Fig. 2) , both of which reach the surface of the epidermis, where they bear a few relatively thick microvilli which surpass those of the epidermal cells considerably and in Acanthophthalmus kuhli and Botia lecontei stand rather closely together. The villi are covered on their external surface by some flocculent material. The two cell types differ in the density of their cytoplasm and will be called "light" and "dark" cells.
The ovoid nucleus of the light cells contains only few dense chromatin particles. The mitochondria are concentrated in an apical and a basal layer; the cisterns of rough endoplasmic reticulum occur mainly in a peri-nuclear position; the extended Golgi field is to be found above or lateral to the nucleus, and is surrounded by a multitude of clear vesicles.
The most striking character of these cells are supranuclear systems of smooth endoplasmic reticulum and microtubules (Fig. 3) . In
Agonus cataphractus there is directly below the apical surface (which in this species shows deep infoldings of the plasmalemm, often in connection with spined vesicles) at first a layer of irregularly spaced smooth-surfaced tubules below which densely packed microtubules extend into the cytoplasm (Fig. 5a ).
Below and also laterally of these microtubules another zone of vertically orientated smooth tubules follows (Fig. 4) . A striking feature of many nerves at the base of the taste-buds is that they Fig. 3 . Acanthophthalmus kuhli. Abundant supra-nuclear smooth sur-frequently appear to be swollen. This presumably represents an artifact due to our method of glutaraldehyde fixation, as has recently been discussed by BODIAN (1970) .
Discussion
A comparison of the taste-buds of the land living mammals and the investigated fresh-and brackish water fish species shows a number of similarities, which are particularly close in the case of the rat as described by FARBMAN (1965) . These similarities extend to the number of cell types and partly to the interpretation of the function of the elongated cells. We assume both to represent receptor cells because of the finding that both cells in teleosts are at their base in direct contact with nerve endings. CORDIER (1964) points to the general difficulty to distinguish receptor and supporting cells within an individual taste-bud. Also in our material it was not always The apical cell surface in mammals frequently exhibits particular specializations (NEMETSCHEK-GANSLER and FERNER, 1964; GRAY and WATKINS, 1965) and DESGRANGES (1965) and HIRATA (1966) have also described several types of microvilli in some fish species.
However the appearance of the variously coiled and clubshaped villi represents presumably an artifact which is due to exclusive OsO4-fixation. Applying this type of fixation also the surface coat of mucopolysaccharides is only insufficiently or not all preserved.
Using combined glutaraldehyde and OsO4-fixation the cell apex Another difference is to be found in the arrangement of the tubular smoothmembraned systems.
In mammals microtubules and smooth endoplasmic reticulum have been described, however, only in relatively moderate amounts and never in the almost diagrammatic order as to be found in some of the bony fishes investigated and as described by HIRATA (1966) . A comparable arrangement of smooth tubules has been found in the chemoreceptors of the regio olfactoria in mammals (ANDRES, 1969) and of the trachea of the rat (LUCIANO, REALE and RUSKA, 1968) . Thus it appears to be a general character of chemoreceptors that they possess abundant and frequently vertically orientated supra-nuclear smooth tubular membrane systems.
The morphology of innervation appears to vary a good deal in those species investigated.
Because of the absence of distinct differentiations in the area of synaptic contact, GRAY and WATKINS (1965) and DUNCAN (1963) 
